
Reliability of bimanual pelvic examinations
performed in emergency departments
ABSTRACT � Objective To test the reliability of bimanual pelvic examinations performed in emergency
departments by emergency medicine physicians. � Design Prospective observational study; 2 examiners each
recorded various pelvic examination findings on 186 patients. � Setting A private university hospital and a
public county hospital staffed by attending emergency medicine physicians who share an emergency medicine
residency program. � Subjects Senior resident (3rd or 4th year) and attending emergency physicians. � Main
outcome measures Percentage of agreement and percentage of positive agreement for cervical motion ten-
derness, uterine tenderness, adnexal tenderness, adnexal mass, and uterine size (within 2 cm). � Results The
agreement ranged between 71% and 84%, but the percentage of positive agreement was much lower, ranging
from 17% to 33%. Agreement for uterine size, within 2 cm, was 60%. � Conclusion The findings of
bimanual pelvic examinations performed by emergency physicians in an emergency department have poor
interexaminer reliability.

The bimanual pelvic examination is considered an impor-
tant element in the evaluation of pelvic and abdominal
complaints in women, including emergency conditions
such as ectopic pregnancy, pelvic inflammatory disease,
and tubo-ovarian abscess. Many sources list pelvic exami-

nation findings that would be expected with these disor-
ders1-4 but do not address the reliability or validity of the
bimanual examination.

For a diagnostic test to have clinical utility, its results
must be not only valid (accurate compared with the cri-
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terion standard) but also reliable (reproducible when re-
peated, when done both by the same person and by dif-
ferent examiners).5-10 A MEDLINE literature search from
1975 to the present failed to find any study of the reli-
ability of bimanual examination among any physician
group.

Although emergency physicians should not be ex-
pected to be as proficient at the pelvic examination as
gynecologists, they are called on with great regularity—
perhaps to a greater degree than almost any other nongy-
necologist provider—to make clinical decisions based on
information derived from the pelvic examination. Thus,
any deficiencies in information derived from emergency
physician pelvic examinations are likely to have implica-
tions for other physicians, including primary care physi-
cians. We designed this study to test the reliability of
bimanual examinations performed by emergency physi-
cians in emergency departments (EDs). A priori, a per-
centage of agreement on abnormal (“positive”) findings of
less than 50% defined poor reliability.

METHODS
This prospective observational study was performed on a
convenience sample of 186 female patients who presented
to 1 of 2 EDs because of pelvic or abdominal symptoms
or both and who had a bimanual pelvic examination as
part of the routine ED evaluation. The study was per-
formed from August 1996 through August 1997 at a pri-
vate university hospital and a public county hospital that
are staffed by attending emergency medicine physicians
who share a second- through fourth-year emergency medi-
cine residency program. The hospitals have a combined
annual ED census of more than 90,000 patients, and
residents, who do a 2-week obstetrics rotation during their
first residency year, perform about 200 bimanual exami-
nations in the ED by the beginning of the third year of
residency training, as 1 of us (P L D) has estimated.

Research assistants approached senior (3rd- and 4th-
year) residents and attending emergency physicians who
were preparing to do a pelvic examination as part of the
routine evaluation of an ED patient and asked them to
participate in the study. If the physician agreed, the patient
was asked to participate. Eligible patients included any
woman with a presenting complaint thought by the cli-
nician to require a pelvic examination in the normal
course of evaluation. Exclusion criteria included age
younger than 18 years or having had a hysterectomy.

After the treating physician filled out a standardized
data form regarding the bimanual examination, a second
emergency physician with similar experience (3rd- or 4th-
year resident or attending physician) was recruited to per-
form a second pelvic examination and to then complete a
standardized data form. The 2 physicians were counseled

not to communicate with each other regarding the exami-
nation before completing the data forms.

The patient’s chief complaint and history of present
illness were available to both examiners, and each physi-
cian could ask the patient any questions he or she thought
would aid in the evaluation. No specific instruction was
given to examiners about how to perform a bimanual
examination, and definitions of abnormal (positive) and
normal (“negative”) findings were not provided. Recto-
vaginal examination was neither suggested nor recorded.
Examiners could perform a speculum examination as de-
sired, although this was not a measured aspect of the
study. The time at which each physician examination oc-
curred was recorded.

The data form included the evaluation of cervical mo-
tion tenderness, uterine tenderness, right adnexal tender-
ness, right adnexal mass, left adnexal tenderness, and left
adnexal mass. For the purposes of this study, responses for
each variable were limited to “clinically significant,” “not
clinically significant,” and “unsure” because of examina-
tion limitations. Research assistants were instructed to
clarify, if asked by the clinician, that “clinically significant”
implied a finding about which the physician would then
take some (diagnostic or therapeutic) action. Subjects were
also asked to evaluate uterine size. For this variable, the
physician could give a number in centimeters or answer
“unsure” because of examination limitations. When a
physician answered “unsure,” he or she was asked to note
the factors that limited the examination.

The percentages of agreement and of positive agree-
ment were calculated for each variable. The percentage of
agreement is defined as the number of observations in
which the examiners agree, divided by the total number of
observations. The percentage of positive agreement evalu-
ates the subset of patients for whom 1 or both examiners
reported an abnormality. It is defined as the number of
observations in which the examiners agreed on an abnor-
mal finding, divided by the total number of observations
in which 1 or both examiners reported an abnormality.

Summary points

• Bimanual pelvic examinations are commonly
performed in the emergency department evaluation of
women presenting with pelvic and abdominal
symptoms

• The interexaminer reliability of this examination has
not been evaluated

• We compared the findings of bimanual pelvic
examinations performed in each consenting patient by
2 different physicians

• Bimanual pelvic examination findings in the
emergency department showed poor interexaminer
reliability
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For adnexal mass and adnexal tenderness, the results for
the right and left sides were combined.

The study population was subdivided according to
whether the examiners categorized the examination as lim-
ited. In addition, to evaluate whether the results of the
examinations were found to be unreliable because of actual
differences in the patient’s examination over time, we di-
vided subjects into 2 groups based on the interval between
examinations. We grouped a response of “unsure” with
responses of “clinically significant” because physicians are
likely to continue the evaluation (ie, order an ultrasono-
gram, expedite follow-up) if uncertain about physical ex-
amination findings.

Uterine sizes determined by either examiner to be less
than 12 cm were evaluated. Examiners’ estimates that dif-
fered by more than 2 cm defined discordance.

The human subjects review board at both institu-
tions approved the study with a waiver of written con-

sent. Verbal informed consent was required for patient
participation.

RESULTS
A total of 205 physicians were approached and agreed to
participate in the study (100%). Seventeen patients de-
clined enrollment, and 2 patients were not enrolled be-
cause a second examiner was unable to participate. The
resulting convenience sample totaled 186 (91%) noncon-
secutive, individual patients whose cases were evaluated by
2 examiners. Their mean age was 31 years, with a range of
18 to 85 years. Most (125 [67%]) were Hispanic, 36
(19%) were white, 15 (8%) were African American, 6
(3%) were Asian, and 4 (2%) were from other racial or
ethnic groups.

Physicians’ responses are compared in table 1, and
table 2 lists the percentages of agreement and percentage
of positive agreement for each variable measured. The
percentage of agreement ranged from 71% to 84%. How-
ever, when at least 1 examiner recorded a clinically signifi-
cant finding, the proportion of patients for whom the
second examiner agreed with the finding was much lower,
ranging between 17% and 33%.

One hundred thirty-six patients (73%) had a uterine
size estimated by both examiners. In 127 of these patients
(93%), 1 of the examiners estimated the size to be 12 cm
or less. The differences in estimated size for individual
patients ranged between 0 and 10 cm, and the second
examiner’s estimate was within 2 cm of the first examiner’s
estimate in only 76 patients (60%) (figure).

In 372 individual examinations, the physician identi-
fied the examination as limited in 137 (37%). About half
the patients (95/186 [51%]) had at least 1 element of a
limited examination, according to 1 or both physicians.
“Unable to determine” was noted for each variable be-
tween 1.7% and 9.4% of responses. Obesity was identi-
fied as the limiting factor in 63% of these examinations,
and pain, anxiety, and retroversion were identified as the
limiting factor in 21%, 8%, and 6% of examinations,
respectively.

Table 1 Comparison of physician responses for each measured variable*

Physician responses
Physician 1

Yes No Unsure

Cervical motion tenderness
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Physician 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 5 15 0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 15 145 4
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Unsure 2 0 0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Uterine tenderness
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Physician 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 20 24 4
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 23 108 3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Unsure 2 2 0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adnexal tenderness (left or right)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Physician 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 32 46 11
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 40 214 11
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Unsure 4 11 3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adnexal mass (left or right)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Physician 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Yes 3 8 3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No 8 295 21
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Unsure 2 22 10

*The numerals represent the number of patients for whom physicians reported
each response.

Table 2 Percentage of agreement and percentage of positive agreement for
measured variables

Variable
Agreement,

%
Positive

agreement, %

Cervical motion
tenderness

82 17

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Uterine tenderness 72 33
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adnexal tenderness
(right or left)

71 32

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adnexal mass
(right or left)

84 23

.............................................
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We compared differences in the percentage of agree-
ment and percentage of positive agreement between sub-
jects for whom the examination was recorded as limited
and those for whom it was not. As expected, the physi-
cians appeared to be more reliable for those patients in
whom neither thought the examination was limited, but
percentage of positive agreement remained poor (<50%
for all variables) and was not improved in 2 of the 4.

Research assistants recorded the time between physi-
cian examinations for 95% of study patients. Timing of
the examinations did not have a large effect on reliability
because the percentage of positive agreement for exami-
nations performed within 20 minutes was statistically
similar to those performed more than 20 minutes apart:
13% to 37% and 25% to 36%, respectively.

To evaluate the effect of multiple examinations on ex-
amination findings, we calculated the incidence of positive
findings for each variable on first and second examina-
tions. For each variable, there was no significant difference
in the incidence of positive findings for first versus second
examinations (table 3).

DISCUSSION
In our study, interobserver reliability of bimanual pelvic
examination performed by emergency physicians in EDs
was poor. Emergency physicians perform such examina-
tions and make patient care decisions based on examina-
tion findings regularly, perhaps to a degree greater than
any other nongynecologic specialist. Results in this group
of physicians should, therefore, be relevant to other gen-
eralist specialties. They should not be taken to mean that
reliability is also poor among experts, such as gynecologists
(although reliability of the bimanual examination among
gynecologists has never been reported).

Many possible explanations can account for why bi-
manual examination performed unreliably among our

subjects. First, examining physicians may have different
definitions of what constitutes an adnexal mass or adnexal
tenderness. Differences in examination findings may sim-
ply reflect inadequate medical school and residency teach-
ing of pelvic examination. It may be possible to improve
reliability by standardizing the instruction of bimanual
examination and strictly defining abnormal and normal
(“positive” and “negative”) findings. For teaching pur-
poses, examinations done by students and residents would
need to be repeated or performed under direct supervision
by attending physicians and the results discussed. Because
more than 90% of the patients approached during this
study consented to having a second examination, re-
examination for teaching purposes is feasible. If the pelvic
examination is indeed a good “test” to evaluate female
pelvic symptoms, then reliability should be good after uni-
form teaching of the examination process.

Alternatively, the pelvic examination may be a poor
test. This possible explanation is supported by literature
that has found this examination to be inaccurate when
performed by gynecologists.11-14 Two studies have evalu-
ated the validity of bimanual examination compared with
ultrasonographic and laparotomy findings.13,14 Disagree-
ment between findings of bimanual examination and
those of transvaginal sonography ranged from 9% to 54%.
Only 29% agreement was found between findings of the
bimanual examination and laparotomy. Even under ideal
circumstances (pelvic examination under general anesthe-
sia), the findings of bimanual examinations performed by
attending gynecologists, gynecology residents, and medical
students were inaccurate.14

Our study has several possible limitations. About half
of our subjects were senior-level residents. Their experi-
ence may have been too limited, and a study using only
attending physicians may yield different results. Pelvic ex-

Comparison of estimated uterine sizes

Table 3 Incidence of positive findings for first and second examination*

Variable

First examiner
withpositive
finding, no.

(%)

Secondexaminer
withpositive
finding, no.

(%)

Cervical motion
tenderness

26 (14) 22 (12)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Uterine tenderness 52 (28) 52 (28)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adnexal tenderness
(right or left)

100 (27) 105 (28)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adnexal mass
(right or left)

46 (12) 48 (13)

*The denominator for cervical motion tenderness and uterine tenderness is 186,
the number of patients. For adnexal tenderness and masses, the denominator is
372 because findings for the right and left sides were combined for analysis.

.............................................
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amination may be a skill that requires many years to learn,
and the examination could be expected to be unreliable
when performed by less experienced physicians. This is
unlikely, given that prior research of pelvic examination
validity under general anesthesia found poor accuracy for
attending gynecologists, gynecology residents, and medical
students. The differences among the 3 groups were not
statistically significant.14

A second limitation involves our inclusion of “unsure”
responses in the “clinically significant” group analysis.
This was based on the assumption that a physician who is
unsure about examination findings would have a lower
threshold for performing additional studies and evalua-
tion. This may not reflect what is actually done. Calcula-
tions were performed with “unsure” responses considered
equivalent to “not clinically significant,” and the percent-
age of positive agreement was still less than 50%.

A third limitation may be the availability of the pa-
tient’s history to both examiners. As mentioned, both
physicians had access to the history and could ask the
patient any questions they thought were pertinent, but
the physicians may have differed in their taking advan-
tage of this access. Arguably, the treating physician took a
more complete history and performed other components
of the physical examination, thus biasing their examina-
tion findings.

CONCLUSION
The findings of bimanual pelvic examinations performed
by emergency physicians in the ED are unreliable. Wheth-
er this is due to poor performance of the examination or

because the examination itself is a poor test is unclear. The
examination should not be abandoned, but physicians
need to appreciate its limitations and not rely solely on the
findings of a bimanual examination for clinical decisions.

....................................................................................................
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